Effects of extracts of the leaves of Brysocarpus coccineus on rat liver mitochondrial membrane permeability transition (MMPT) pore.
To examine the influence or the effect of the extracts of Brysocarpus coccineus leaves on the mitochondrial membrane permeability transition (MMPT) pore opening in rats with a view to establishing if any bioactive constituent of the plant could become useful in the chemotherapy of cancer. The effects of extracts of the leaves of Brysocarpus coccineus, a medicinal plant with anti-tumour, anti-inflammatory and analgesic properties, were assessed on rat liver mitochondrial membrane permeability transition (MMPT) pore in the presence and absence of calcium in vitro and in vivo. The results obtained show that calcium ions induced the opening of MMPT pore significantly (P < 0.05) in rat liver mitochondria, while spermine inhibited calcium-induced opening of pore, indicating that the mitochondria were intact ab initio. The results further revealed the inhibitory effects of different concentrations (200, 600, 1000, 1400, and 1800 microg/ml) of the various extracts of the leaves compared with spermine. Specifically, the data revealed that chloroform and ethylacetate extracts reversed calcium-induced opening of MMPT pore in a concentration-dependent manner (74%, 79%, 85%, 86%, 87%) for the chloroform extract and (36%, 37%, 59%, 71% and 83%) for the ethylacetate extract, respectively. On the contrary, pre-incubation of normal healthy mitochondria with the extracts in the absence of calcium resulted in the induction of the MMPT pore opening to varying degrees by these concentrations of the extracts. The chloroform extract induced pore opening in a concentration-dependent manner in the order 2.4, 2.4, 2.5, 2.6 and 3.0 folds while the ethylacetate extracts induced the opening of the pore by 1.1, 1.2, 1.3, 1.3 and 1.4 folds between 200-1800 microg/ml, respectively. The results obtained using rats orally exposed to various doses of methanol extract of the leaves of B. coccineus for fourteen days showed that there was significant (p < 0.05) induction of mitochondrial membrane permeability transition pore opening in the absence of calcium in a dose-dependent manner. Maximum induction of 26-fold was obtained at 200 mg/kgbwt while the least dose (50 mg/kgbwt) gave 17 fold induction. The ability of the extracts of B. coccineus to induce MMPT pore opening in the absence of calcium in vitro and in vivo suggest that the leaves of the plant contain certain bioactive substances capable of inducing MMPT opening either in the original form or as formed biotrans derivative with eventual release of apoptotic proteins which may lead to apoptosis. The property of the extracts could be exploited for cancer chemotherapy when increased rate of apoptosis is required.